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(54) CASTING MOLD FOR SOUDIRCATION RERNING OF METAL SIUCON 

{5 7) Abstract: 

PROBLEM TO BE SOLVED: To prevent failure of binding bolts of a graphite casting 
mold and the clearances of joints by forming first side plates forming the two opposite 
surfaces of erecting walls on four sides as thick rectangular plates, forming second 
side plates for forming the other opposite two surfaces as plates having L-shaped 
notches at both ends and fixing these second side plates to the first side plates by 
means of the binding bolts. 

SOLUTION: The first side plates 2 are formed as the thick rectangular plates. The 
second side plates 3 are formed as the plates which have the L-shaped notches 4 to 
be pressed to the end faces and inner flanks of the first side plates 2 at both ends and 
are smaller in thickness than the first side plates. The first side plates 2 are fixed by 
the binding bolts penetrating the plates from the rear surfaces of the L-shaped 
notches 4. The first side plates 2 are large in the thickness and the second side plates 
3 are smaller in the thickness than the same and, therefore, the second side plates 3 
are more liable to be deformed and the expansion in the transverse direction of silicon 
is larger on the second side plates 3 side than on the first side plates 2, by which bend 
is generated in the second side plates 3. At this time, the tensile force in the axial 
direction of the binding bolts is countered as reaction and the occurrence of the failure 
of the bolts by the shearing force perpendicular to the bolt axes is averted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daneges caused by the use of this translation. 

TThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] The 2nd side plate which forms the second page which the 1st side plate which forms the second page which a set-up wall 
counters In the mold made from a graphite which has the set-up wall of the fourth page and a bottom plate is used as a thick plate 
rectangle plate, and others counter Mold for metal silicon coagulation purification characterized by fixing to the 1st side plate with the 
binding bolt which has to ends L type notching which said the 1st end face and medial surface of a side plate contact, and is 
penetrated from the tooth back of this L type notching. 

[Claim 2] Mold for metal silicon coagulation purification according to claim 1 characterized by forming a release agent layer in a mold 
inner surface. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the mold made from a graphite of having the set-up wall of the fourth 
page, and a bottom plate, about the mold for metal silicon coagulation purification in which the ingot of the semi-conductor silicon used 
for a solar battery etc. is cast. 
[0002] 

[Description of the Prior Art] As a manufacturing technology of polycrystalline sifrcon, conventionally to JP,62-10851 5,A Graphite plate 
manufacturing is used for mold and, similarly this graphite plate manufacturing is fixed with the screw made from a i?-aphite. To the 
inner surface of mold The oxide of silicon, The simple substance of a nitride and carbide or two or more sorts of mixture are applied, 
and the polycrystalline silicon manufacture approach which can be taken out from mold is indicated, without the silicon which carried 
out cooling coagulation adhering to the inner surface of mold, when pouring in the fused silicon and carrying out cooling coagulation. 
[0003] With the technique indicated by above-mentioned JP,62-108515,A, there is a problem that the binding bolt which is fixing mold 
is damaged by the cubical expansion at the time of silicon solidifyrng. namely, the consistency of silicon — a solid state — 2.33 g/cm3 
and a melting condition — 2.5 g/cm3 it Is — 7% of cubical expansion is produced at the time of the coagulation of silicon. For this 
reason, in manufacturing the ingot of silicon, it misses expansion upwards using the one direction coagulation approach made to solidify 
from the mold lower part, but even if such, lateral expansion arises, and shearing stress may be applied and damaged in the binding boft 
of the graphite side plate of the mold fixed with the binding bolt. If a binding bolt rs damaged, the combination section of the graphite 
side plate of mold will become loose, and there is a problem that the leakage of melting silicon arises from the combination section. 
[0004] Moreover, the technique of pouring melting silicon into the mold which the bottom plate made from a graphite and the side plate 
of four sheets made from a graphite filed mutually to JP,6-144824,A, and was fixed with the bolt, carrying out cooling solidification, and 
manufacturing the ingot of polycrystalline silicon is indicated. Applying silicon dioxide powder to the inner surface of the side plate of 
said mold by the thickness of 0,5mm or more, and applying silicon nitride powder to the top face of said silicon dioxide spreading layer 
0.35mm or more further is indicated by this technique. However, these techniques have not prescribed at atf the method of the 
immobilization which files the thickness of a side plate, and a side plate and is fixed with a boft. 
[0005] 

[ProblemCs) to be Solved by the Invention] As mentioned above. In the mold for metal silicon coagulation purification, when an upper 
part one direction is made to solidify silicon from the mold lower part, a silicon ingot expands 0.9-1 mm in a longitudinal direction in a 
horizontal section. In order to prevent breakage of the binding bolt which is assembling mold by this expansion, silicon dioxide powder 
etc. is applied to the Inner surface of mold, and this spreading film extends, and thickness absorbs the expansion at the time of the 
coagulation of silicon, and he is trying to become thin and to serve as expansion relaxation material. Although the coagulation 
temperature of silicon Is 1410 degrees C, since silicon dioxide powder will be in a half-melting condition above 1200 degrees C. the 
expansion at the time of the coagulation of silicon is absorbed. However, when shearing force acts on a binding bolt, it files in spite of 
this cure, and there is much breakage of a bolt. Moreover, when a clearance is generated at the joint of mold by expansion of silicon, 
there is a problem which the leakage of silicon produces. 

[0006] This invention prevents the breakage of a binding bolt and generating of the clearance between Joints in the mold for metal 
silicon coagulation purification m which it is the mold made from a graphite which has the set-up wall of the fourth page, and a bottom 
plate, and the ingot of the semi-conductor silicon for solar batteries is cast, and aims at offering the structure of the mold which 
solved the above-mentioned problem. 
[0007] 

[Means for Solving the Problem] The 2nd side plate which forms the second page which the 1st side plate with which this invention 
forms the second page which a set-up wall counters in the mold made from a graphite which has the set-up wall of the fourth page and 
a bottom plate is used as a thick plate rectangle plate, and others counter The mold for metal silicon coagulation purification 
characterized by fixing to the 1st side plate with the binding bolt which has to ends L type notching which said the 1st end face and 
medial surface of a side plate contact, and is penetrated from the tooth back of this L type notching is offered. 

[0008] In addition, if the release agent layer is formed at the inner surface, the stress by the expansion at the time of the coagulation 
of silicon can be eased to the above-mentioned mold, and it is still more suitable for it as a release agent — 5(3 N4 and SI02 
independent In powder — or — if a laminating is carried out and it uses — good — the thickness of a release agent layer — the 
magnitude of mold etc. — responding — 0.5-1 .0mm — then, it is good. 
[0009] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is explained below. First, the 
conventional technique Is explained. Drawing 2 is the top view of the conventional mold 1 for metal silicon coagulation purification. The 
fourth page of the set-up wall 11 of the fourth page is altogether formed in isomorphism and this thickness. Drawing 3 is the 
explanatory view showing the condition that the force 13 by expansion of silicon is acting on the set-up wall of one side 11a, According 
to the force 13 by expansion of this silicon, binding bolt 12a of the end of set-up wall 1 la receives a tensile load, and bolt 12b of the 
other end receives shearing load. Since the shear proof stress of a bolt is smaller than tension proof stress, binding bolt 12b has a 
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large possibility of resulting in breakage. Moreover, since a difference is in the reaction force of the ends of side plate 1 1a to the force 
13 by expansion of silicon, a twist arises in side plate 11a, For this reason, in order to repeat and use this mold, it is necessary to 
thicken thickness of a side plate. 

[0010] Drawing 1 . is the top view of the example of this invention. Let the 1st side plate 2 which forms the second page which a set-up 
wall counters be a thick plate rectangle plate in this invention. The 2nd side plate 3 which forms the second page which others counter 
has to ends the L type notching 4 which the 1st end face and medial surface of a side plate 2 contact, and uses it as a thin plate 
thicker than the 1st side plate 2. And the 1st side plate 2 was fixed with the binding bolt 5 which penetrates a plate from the tooth 
back of the L type notching 4. The 1st side plate 2 has thick thickness, since the 2nd side plate 3 was used as thin meat compared 
with this, the way of the 2nd side plate is easy to deform, expansion of the longitudinal direction of silicon expands more greatly [ the 
2nd side plate 3 side ] than the 1st side plate 2 side, and the 2nd side plate 3 produces deflection. At this time, as for the binding bolt 5 
which is assembling mold, the bolt axial-tension force opposes as reaction force of expansion force. Therefore, it is lost that the 
reaction force which resists expansion force is based on shearing force right-angled to a bolt shank like the conventional technique. 
Therefore, a bolt is not damaged by shearing. Moreover, since the binding bolt is pressing the plane of composition of side plates from 
the tooth back of L type notching and the press direction of this binding bolt has opposed in the expansion direction of silicon, the 
aperture of the plane of composition by expansion of silicon is not produced. Therefore, the leakage of silicon does not arise, or a plate 
is twisted and a plane of composition does not deform. In addition, the force concerning the bolt by e^^ansion of silicon can be 
decreased by applying a release agent to an inner surface. 

[0011] Moreover, although the mold of this invention becomes heavy-gage [ the 1st side plate ] to the conventional mold, as the whole, 

it can decrease the weight of a side plate and becomes long lasting. 

[0012] 

[Example] The example of this invention shown in the conventional example shown in drawing 2 and drawing 1 was compared. 
Example Dimension Side plate 2:20Qmmx300mmx thickness 50mmx2 sheet side plate 3:280m mxSOOmmx thickness 30mmx2 sheet 
binding bolt : lOmmphix die-length 40mmx20 ** Example of a comparison The dimension of a side plate 1 1: 250mmx200mmx thickness 
50mmx4 sheet Binding bolt : lOmmphix die-length [ of 50mm ] x20 this example. The example of a comparison is Si3 N4 as a release 
agent. It applied 0.5mm in thickness. Casting by the one direction coagulation of silicon was performed TO" times using these washings. 
In the conventional example, they were one exchange of five breakages on a bolt, a bolt, and a side plate, and one silicon leakage. In the 
example, breakage on a bolt, breakage on mold, and silicon leakage were not accepted at all. 
[001 3] 

[Effect of the Invention] According to this invention, breakage of the binding bolt used for graphite mold is lost, therefore it files, the 
repetition activity of a bolt is attained, and activity cost decreases, and the leakage of the silicon from mold becomes that there is 
nothing. Furthermore, since the amount of the release agent applied to the inner surface of mold can be decreased, the affix of the 
front face of a silicon ingot also decreases, the manufacture yield of polycrystafline silicon improves, and reduction of a manufacturing 
cost is attained, 

[0014] Since the screw stop of one side plate is carried out in the direction which opposes in the expansion direction of silicon, it can 
make a plate thin, it can make it thinner than the conventional mold as the whole, and, moreover, becomes long lasting. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the mold of an example- 
[Drawing 2] It is the top view of the mold of the conventional example. 
[Drawing 3] It is the explanatory view of the conventional example. 
[Description of Notations] 

1 Mold 

2 1st Side Plate 

3 Side Plate of Size 2 

4 L Type Notching 

5 Binding Bolt 
11 Side Plate 

12. 12a, 12b Binding boit 

13 Force by Expansion of Silicon 
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